ognitive dysfunction (CD) is a major and often underappreciated complication among patients with heart failure (HF). Memory and attention deficits are the most common manifestations, with a prevalence of 30% to 80% depending on patient age (1). However, up to 25% of patients with HF may have moderate to severe impairments in cognition, which increase the risk of medication nonadherence and HF hospitalizations, physical disability, and mortality (2). Although the association between HF and CD is based on multiple shared risk factors such as hypertension (3), atherosclerosis (4), and diabetes mellitus (5), cerebral hypoperfusion in its own right has been advanced as a primary contributor to CD (6). Indeed, hypoperfusive lesions have been observed in the form of white matter hyperintensities (7) and, in the Framingham Heart Study, cardiac index (CI) was positively related to total brain volume and information-processing speed (8).
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In this regard, patients with heart failure with a reduced ejection fraction (HFrEF) represent a substrate of subjects at particularly increased risk for CD due to the combination of a low output state and multiple comorbidities. Furthermore, the majority of activities of daily living occur in an upright posture, which might lead to further reductions in cerebral perfusion due to a gravitational displacement of blood below the brain on both the arterial and venous sides of the circulation. In healthy young adults, upright positioning (without muscle tensing) reduces cardiac output (Qc) by w 2 l/min, with concomitant reductions in mean arterial pressure (MAP) at the level of the middle cerebral artery by w10 mm Hg and cerebral oxygenation by w7% (9). In addition, reductions in cerebral blood flow (CBF) have previously been shown to impair attention tasks (10) .
In this issue of JACC: Heart Failure, Fraser et al. (11) hypothesized that patients with HFrEF would be more susceptible than healthy control subjects to cerebral hypoperfusion during postural change from supine to upright due to a lower resting Qc. To test this hypothesis, 22 HFrEF patients (mean left ventricular ejection fraction, 33 AE 11%) and 22 age-and sexmatched healthy control subjects underwent hemodynamic assessment during a transition from supine to an upright, seated position. Supine CI, estimated from pulse contour analysis (12), was lower among HFrEF patients compared with the healthy control subjects [11] ). However, it should be noted that this relationship was driven almost entirely by 2 subjects with extremely low Qc, both of whom had large decreases in CBF. Thus, it is unclear whether a true "threshold" actually exists.
These results support the hypothesis of 
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Cornwell and Levine or strategies to reduce venous outflow resistance (e.g., nitrates) could improve cognition in these patients.
